Heterozygosity for the proteasomal Psmc1 ATPase is insufficient to cause neuropathology in mouse brain, but causes cell cycle defects in mouse embryonic fibroblasts.
The ubiquitin proteasome system (UPS) is a fundamental cellular pathway, degrading most unwanted intracellular soluble proteins. Dysfunction of the UPS has been associated with normal aging as well as various age-related pathological conditions, including chronic human neurodegenerative diseases such as Alzheimer's and Parkinson's diseases, leading to a significant interest in the involvement of this degradative system in neurones. We previously reported that the 26S proteasome was essential for neuronal homeostasis and survival in mouse brains following conditional genetic homozygous knockout of a key subunit of the multi-meric 26S proteasome (19S ATPase Psmc1). Here, we investigated the effects of Psmc1 heterozygosity in the mouse brain and primary mouse embryonic fibroblasts. Neuropathologically and biochemically, Psmc1 heterozygous (Psmc1(+/-)) knockout mice were indistinguishable from wild-type mice. However, we report a novel age-related accumulation of intraneuronal lysine 48-specific polyubiquitin-positive granular staining in both wild-type and heterozygous Psmc1 knockout mouse brain. In Psmc1(+/-) MEFs, we found a significant decrease in PSMC1 levels, altered 26S proteasome assembly and a notable G2/M cell cycle arrest that was not associated with an increase in the cell cycle regulatory protein p21. The disturbance in cell cycle progression may be responsible for the growth inhibitory effects in Psmc1(+/-) MEFs.